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writings attributed to him contain speculations on the 
alchemical "elements." 

Gecesa Trademark for a polyamide synthetic fiber, 
gedanite A fossil resin resembling amber, 
gedrite A variety of anthophyllite containing alumina, 
gee-lb Slug. 

gehlenite 2CaO * A1 2 0 3 Si0 2 . A green, resinous, tetragonal 
silicate, d.2.9-3, hardness 5.5-6, associated with spinel, 
gelc acid Ulmic add. 

Geiger-Muller counter Geiger counter. A metal cylinder, 
with a fine axial wire, containing gas (as, argon) at low 
pressure. 0 particles, caused by radiation, cause ionization, 
which can be detected by amplification. 

geikielite Ilmenite. 

geissine Q0H48O3N4 = 632.8. Geissospermine. m.217 
(decomp). An alkaloid from the bark of Geissospermium laeve, 
pereira bark (Apocynaceae), Brazil. 

Geissler Heinrich (1814-1879) German physicist who 
determined the coefficient of expansion of water. G. bulb A 
potash bulb. G. rube A sealed and partly evacuated glass 
tube, used in the study of electric discharges through gases 
and for spectroscopic examination. 

geissospermine Geissine. 

gel (1) Jel, jelly. A colloidal solution of a liquid in a solid. (2) 
To form a gel. Cf. coageL alco ~ A solid colloidal solution 
in alcohol, hydro ~ A solid colloidal solution in water, 
irreversible ^ Ag. that cannot be converted into a sol. 
reversible ~ A g. that becomes a liquid sol on suitable 
treatment, and can be gelled again, silica ~ See silica gel. 
g. filtration See molecular sieve. 

gelate Gelatinize. To cause solidification of a colloidal 
solution. 

gelatin C 76 Hi 24 029N 2 4S(?). An albumin usually obtained by 
boiling animal bones and cartilage under pressure with water. 
Yellow films, which soften and swell in cold water; insoluble 
in alcohol, soluble in hot water; coagulated by tannin and 
hardened by formaldehyde. G. is an amphoteric compound 
which combines with cations to form "gelatinates," and with 
anions to form "gelatin salts": 

1. Nonionized (isoelectric) pH 4.7 

2. Ionized (e.g. with sodium chloride): 

(a) Metal gelatinate (e.g. sodium gelatinate) ... pH < 4.7 

(b) Gelatin salt (e.g. gelatin chloride) pH > 4.7 

G. is used as a nutrient, hemostatic, excipient, culture 
medium, and blood substitute; for photographic papers, films, 
and plates; in glues; as a clarifying agent, adhesive, sizing or 
stiffening agent, and colloidal protector. Cf. glue, absorbable 
~ G. foam. Gelfoam, Sterispon. A sponge or film of g. Used 
as hemostatic in surgical operations (USP, BP), ana ~ One 
of the 2 constituents of gelatin which produces a gel. animal 
~ Gelatin, blasting ~ See blasting gelatin, bone ~ G. 
from bones. Chinese ~ Vegetable g. chroma tized ~ A 
mixture: 5 pts. 10% g. solution, 1 pt. potassium dichromate. 
formalin Glutolin. glycerinated ~ A mixture of equal 
parts of glycerol and g. Japanese ~ Agar-agar, nitro ~ A 
mixture of nitroglycerin and nitrocellulose. Cf. gelignite. 
plain ~ A culture medium: gelatin 100, peptone 10, sodium 
chloride 5 g in 1,000 ml bouillon stock solution, neutralized 
with sodium hydroxide, silk ~ Sericin. vegetable ~ A 
gelatinous substance from vegetable tissues; as, agar. 

g. culture A bacterial culture grown on a medium 
containing g. g. disk A small disk of medicated g. used to 
apply drugs to the eye. g. filtration Filtration through a gel 
to separate substances of different molecular size. g. sugar 
Glycine*. 

gelatinate A compound of gelatin, q.v., with a positive ion or 
radical. 



gelatinize (1) To gelate. (2) To convert into gelatin, 
gelatinous Resembling gelatin. 

gelation The formation of a gel. con ~ See congelation, 
re ~ See regelation. 

Gelidium latifolium A plant (Eire), source of agar. 

gelignite Blasting gelatin, gelatin dynamite. An explosive: 
nitroglycerin, nitrocellulose, potassium nitrate, and wood- 
meal. Cf. dynamites. 

gelling point The concentration and temperature at which 
semiliquids become solid. 

gelometer An instrument that measures gel strength in terms 
of the weight of shot, running into a hopper attached to a 
hard rubber plunger, required to force the plunger 4 mm 
below the gel surface; e.g., the Bloom g. Cf. penetrometer. 

gelose Galactan. 

gelsem(in)ic acid Scopoletin. 

Gelsemium A genus of loganiaceous (de Candolle), 
apocynaceous (Decaisne), or rubiaceous (Chapman) plants. 

gem A precious stone, artificial ~ , synthetic ~ A 
precious stone made by a chemical process. 

gem- Prefix indicating that the radicals in a disubstituted 
compound are both on the same C atom. 

geminal coupling The H-C-H linkage of a CH 2 group. 

gemmatin Ci 7 Hi 2 07 = 328.3. A coloring matter from the 
fungus hycoperdon gemmatum. 

-gen Suffix meaning "to produce" or "to bear"; as, hydrogen, 
genalkaloid An alkaloid in which the amino group has been 

converted into an aminooxy group. A g. has the same 

therapeutic effect as, but is less toxic than, the parent alkaloid, 
gene Part of the DNA molecule; responsible for the inherited 

ability to synthesize a specific protein; each g. has a specific 

position (locus) on the molecule. See chromosome. 
generate To produce a gas or electric current, 
generator An apparatus for producing a gas or electricity, 
generator gas A fuel gas obtained by blowing air through 

layers of heated coal or coke; chiefly carbon monoxide and 

carbon dioxide, 
generic name Name given to a class of similar substances; 

as, alkanes. 

genetic engineering A branch of biotechnology. The 
incorporation of segments of DNA from one organism into 
the DNA of another organism using recombinant DNA 
technology. Cutting and joining can be achieved by enzymes. 

Geneva nomenclature An international system of naming 
. carbon compounds adopted in 1892. Now iargely obsolete. 
See nomenclature. 

genistein Ci 5 Hi 0 O 5 = 270.2. Prunetol, 4'5,7- 
trihydroxyisoflavone. m.301 (decomp.). A plant flavone; the 
aglucone of genistin. 

genistin C 2 iH 20 Oi 0 = 432.4. A glucoside of genistein, m.254 
(decomp.), from soybean meal, Cf. plant pigments. 

genoline oil Linseed oil polymerized by boiling; a 
lithographic varnish. 

gentamicin sulfate A broad-spectrum antibiotic, produced 
by Micromonosporia purpurea. Used for gram-positive and 
-negative organisms, but limited by toxic effect on the inner 
ear (USP, BP), 

genthite Nickel gymnite. 

gentian Gentian root. The dried rhizome and roots of 

Gentiana lutea (Gentianaceae); a bitter tonic and stomachic. 

See aromatin. g. violet USP name for methyl violet. 
Gentianaceae Gentian family, a group of herbs with a bitter 

juice, containing little tannin. Roots: Gentiana lutea (gentian); 

herbs: Swertia chirayita (chirata). 
gentianic acid Gentisic acid. 

gentianin (1) An extract containing the bitter principle of the 
root of Gentiana species. (2) Gentisin. 
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reagent and in the manufacture of inks and dyes. s. 
metavanadate See sodium metav ana date, s. pyrovanadate See 
sodium pyrovanadate. s. vanadophosphate Na^V^o]* 
21H 2 0 - 1730. Trisodiumdodecavanadophosphate. S. 
phosphovanadate. Yellow crystals, soluble 
in water; a microscope reagent s. versenate Versene. 
s. warfarin See warfarin sodium; s. wolframate* S. 
tungstate*. s. zincate Na 2 Zn0 2 » 143.4. White powder, 
decomp. by water into zinc and sodium hydroxides. 

sodyl The radical NaO-. s. hydroxide NaOOH = 56.0. 
White powder, explodes if heated. 

soft . biologically ~ Having low resistance to biological 
decomposition. 

s. -sized paper Bibulous or blotting paper, s. soap Green 
soap. 

softener (1) A substance that increases plasticity: either a 
true s. or a lubricant; as, stearic aqd or pine tar, respectively, 
for rubber. (2) See soft water under water, pemiutite. (3) A 
substance that improves pliability and softness. anti~ A 
substance that stiffens; as, benzidine in rubber. 

softening (1) Making plastic. (2) Removing salts, water ~ 
See soft water under water, permutite, - 

s. temperature The point at which substances without a 
sharp melting point change from viscous to plastic flow. 

software The programs, associated documentation, and 
programming know-how for computers. Cf. hardware, 

sogasoid A dispersion of a solid phase in a gaseous phase; 
as, smoke. 

soil The surface layer of the earth; the weathered .mineral 
and rock fragments with decomposed vegetable and animal 
matter. Of the s. of the world 1,000 millipn hectares are used 
for agriculture. Cf. humus, subsoil See Table 84. s. 
amendment A material added to s. to improve it other than 
by plant nutrients, e.g., sand added to prevent hardening of 
clay. s. bacteria Protophyta that enrich the s. by 
ammonification and nitrification of nitrogen compounds; e.g., 

TABLE 84. COMPOSITION OF SOILS 
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Bacillus mycoides. Cf. Azobacter, Nitrobacter. s, horizon . 
Layers of a s. profile which have become differentiated as a 
result of processes occurring in the s. mass. s. mechanics 
See soil mechanics under mechanics, s. profile A section of s. 
showing the layers produced at different depths by geological 
or other causes. Cf. soil horizon, s. science Pedology. The 
study of the earth surface layer, 
soja Soybean. 

sol (1) A colloidal solution. (2) The liquid phase of a colloidal 
solution. (3) Abbreviation for soluble (with period), aero ~ 
A colloidal system in which the surrounding phase is a gas; 
e.g., fog. electro ~ See electrosol. hydro ~ A colloidal 
suspension in a water-liquid phase. See gel. sulfo~ See 
sulfosol. 

Solanaceae Nightshade family. Herbs or shrubs with rank- 
scented, often poisonous foliage and a colorless juice 
containing alkaloids; e.g., roots: Atropa belladonna, atropine; 
leaves: Datura stramonium, stramonium; branches: Fabiana 
imbricata, pichi; fruits: Capsicum frutescens, cayenne pepper. 
S. alkaloids The alkaloids obtained from various species of s.; 
as: atropine, hyoscyamine, belladonine. Cf. lycine, solandrine, 
solanine. 

solandrine An alkaloid from Solandra lavis. It resembles 
scopolamine. 

soianellic acid C^H^O^ - 502.5. A hexabasic acid from 
oxidation of bile adds. 

solanesol A long-chain, isoprenoid alcohol from tobacco, 
solanidine C^N-OH = 397.6. A decomposition 

product of solanine. Colorless crystals, m.219, soluble in 

alcohol. 

solanin C^H^O^ = 868.1. A glycoside from Solatium 
nigrum, potato and other species. Colorless microcrystals, 
m.280, soluble in water; a poison. ' 

solanine Any of the alkaloids in Solanaceae. Potato s. can 
cause poisoning. 

Saianum Herbs and shrubs of the family Solanaceae; 
includes nightshades and potatoes. 5. carolinense Solanum, 
horse nettle, poison potato, sand brier, bull nettle. Air-dry 
ripe fruits (Southern states); a sedative. S. dulcamara 
Bittersweet. S. grandiflora S. yielding grandifiorine, q.v. S. 
in&idiosum Jurubeba. The root (Brazil) is a diuretic, ; S. 
melongena Eggplant. S. nigrum The common garden 
nightshade. S. tomatillo S, yielding natrine, q.v. S. 
tuberosum The common potato. 

solar Pertaining to the sun. s. cell See solar cell under cell 
s. constant The amount of s. energy falling at normal 
incidence on a body outside the earth's atmosphere at the 
earth's mean distance from the sun; 8.4 J/cm 2 /min. s. pan, 
s. pond Flat areas surrounded by low dykes in which 
seawater is evaporated for salt, s, radiation See solar 
radiation under radiation, s, rays The visible and invisible 
radiation of the sun. s. power Production of power using s. 
cells. Installations up to 1 MW exist (California). Smaller units 
are used for domestic power, irrigation pumps, and 
instruments in isolated areas. See solar cell. s. salt See solar 
salt under salt. s. spectrum The spectrum produced when 
sunlight is refracted by a prism or grating; characterized by 
Fraunhofer lines, s. wind Plasma radiating from the sun. s. 
year See solar year under year. 

solarization (1) Exposure to the sun; as in accelerated aging. 
Cf. irradiation. (2) A decrease in starch content following long 
exposure of plant leaves to light. (3) The partial inversion of a 
photographic negative into a positive by exposure to light 
during development; used to enhance shading effects. 

solate A liquefied gel. 
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[Name of Document] SPECIFICATION 

[Title of the Invention] WATER-DECOMPOSABLE FIBROUS SHEET 
CONTAINING GEL COMPOUND 
[Scope of Claim for Patent] 

[Claim 1] A water-decomposable fibrous sheet comprising, water-dispersible fibers 
having a fiber length of at most 20 mm, and a gel compound 

[Claim 2] The water-decomposable fibrous sheet as set forth in claim 1, wherein the 
gel compound is formed from colloidal particulates and an electrolyte. 

[Claim 3] The water-decomposable fibrous sheet as set forth in claim 2, wherein the 
colloidal particulates are colloidal silica. 

[Claim 4] The water-decomposable fibrous sheet as set forth in claim 3, which has a 
colloidal silica content of from 0.25 g to 25 g in terms of silicic acid anhydride, relative 
to 100 g of the fibers. 

[Claim 5] The water-decomposable fibrous sheet as set forth in claim 3 or 4, which 
contains an aqueous solution infiltrated thereinto and the aqueous solution contains at 
least 0.2 % by mass of the electrolyte. 

[Claim 6] The water-decomposable fibrous sheet as set forth in any one of claims 1 
to 5, which further contains a binder for binding the fibers to each other. 

[Claim 7] The water-decomposable fibrous sheet as set forth in claim 6, wherein the 
binder is at least one compound selected from a group consisting of alkyl celluloses, 
carboxymethyl cellulose, polyvinyl alcohol, modified polyvinyl alcohols, sodium 
polyacrylate, sodium alginate, polyethylene oxide, starch, and modified starches. 

[Claim 8] The water-decomposable fibrous sheet as set forth in claim 6 or 7, wherein 
a layer containing the binder and the colloidal silica is formed on the surface of a 
fibrous layer of the water-dispersible fibers. 
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[Claim 9] The water-decomposable fibrous sheet as set forth in claim 6 or 7, wherein 
a layer of the binder is formed on the surface of a fibrous layer of the water-dispersible 
fibers containing the colloidal silica. 

[Claim 10] The water-decomposable fibrous sheet as set forth in claim 6 or 7, which 
contains the colloidal silica and the binder in a fibrous layer of the water-dispersible 
fibers. 

[Claim 11] The water-decomposable fibrous sheet as set forth in any one of claims 8 
to 10, wherein the fibrous layer is of a water-decomposable non-woven fabric having 
been subjected to water-jetting treatment. 

[Claim 12] The water-decomposable fibrous sheet as set forth in any one of claims 8 
to 10, wherein the fibrous layer is of a water-decomposable paper having been prepared 
in a paper-making process. 

[Claim 13] The water-decomposable fibrous sheet as set forth in any one of claims 1 
to 12, wherein a weight of the fibers falls from 30 to 80 g/m 2 . 

[Claim 14] The water-decomposable fibrous sheet as set forth in any one of claims 1 
to 13, which has a degree of decomposition in water of at most 200 seconds measured in 
wet according to JIS P-4501, a strength at break in dry of at least 1400 g/25 mm, and a 
strength at break in wet of at least 150 g/25 mm. 

[Detailed Description of the Invention] 
[0001] 

[Industrially Applicable Field] 

The present invention relates to a water-decomposable fibrous sheet capable of 
being readily decomposed and dispersed in water flow. More precisely, it relates to 
such a water-decomposable fibrous sheet of which the decomposability in water 
measured in wet, the strength at break measured in dry, and the strength at break 
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measured in wet are all good. 
[0002] 

[Prior Art and the Problem thereof] 

To wipe the skin of human bodies including the private parts thereof, or to 
clean toilets and thereabouts, the fibrous sheet are used as wiper sheets. The strength 
of the wiper sheets must be enough for wiper applications. For easy and effective use, 
many such wiper sheets are wetted with a detergent chemical or the like previous to 
being used. Therefore, the wiper sheets must have high strength in wet to such a 
degree that they are well fit for wiping with them wetted with such a detergent chemical 
or the like. 

[0003] 

On the other hand, this type of the sheets are preferably decomposable in water 
in order that they could be directly disposed of in toilets after their use. This is 
because, if poorly water-decomposable sheets are disposed of in toilets after their use, 
they will take a lot of time until they are decomposed and dispersed in septic tanks, or 
will clog the drainpipes around toilets, etc. 
[0004] 

Accordingly, the sheets to be used in wet with a detergent chemical or the like 
infiltrated thereinto must satisfy the two contradictory requirements, one being that they 
must have high strength in wet with a detergent chemical or the like infiltrated thereinto 
to such a degree that they are well fit for wiper applications, and the other being that 
they must be decomposable in water after disposed of in toilets. However, it is 
extremely difficult to produce sheets having well-balanced decomposability in water 
and strength. 
[0005] 
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For increasing the wet strength of fibrous sheets without lowering the 
decomposability in water thereof, a binder for binding the constituent fibers to each 
other and also various compounds for enhancing the effect of the binder are added to the 
sheets. For example, Japanese Unexamined Patent Publication (Kokai) No. Heisei 2- 
149237 discloses a water-decomposable cleaning article made of water-decomposable 
paper that contains a carboxyl group-having water-soluble binder, in which an alkaline 
earth metal such as manganese and zinc is infiltrated into the water-decomposable paper 
along with an organic solvent Japanese Unexamined Patent Publication (Kokai) Nos. 
Heisei 9-132896 and 9-132897 disclose water-decomposable sheets which contain 
water-insoluble or water-swellable carboxymethyl cellulose serving as a binder, along 
with sodium carbonate added thereto. Japanese Unexamined Patent Publication 
(Kokai) No. Heisei 11-187983 discloses a water-decomposable fibrous sheet which 
contains an alkyl cellulose serving as a binder, along with a copolymer, an amino acid 
derivative and an electrolyte. However, the fibrous sheets disclosed therein have some 
problems. They are often sticky if containing a large amount of such a binder. They 
shall contain a large amount of a metallic compound serving as an electrolyte in order 
that the binder therein is salted out to increase the wet strength of the sheets. Using the 
sheets having such a large metal content for wiping the skin is unfavorable. 
[0006] 

Japanese Unexamined Patent Publication (Kokai) No. Heisei 1-168999 
discloses a water-dispersible cleaning article made of easily water-dispersible paper 
prepared from a mixture of from 60 to 99 % by mass of water-dispersible fibers for 
paper and from 1 to 40 % by mass of water-insoluble carboxymethylated pulp, wherein 
the paper carries an active material-containing organic compound applied thereto. 
However, a large amount of the active material-containing organic compound (e.g., 
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mono- or polyalcohols, oils and fats, etc.) is infiltrated into the cleaning article in order 
to increase the wet strength of the article. If containing a large amount of a skin- 
irritating compound such as alcohol or the like, sheets could not be used for wiping the 
private parts of babies and infants. Furthermore, if containing a large amount of an 
organic solvent, the sheets will damage resin objects. 
[0007] 

One object of the present invention is to provide a fibrous sheet capable of 
readily decomposing in water and having good dry strength and wet strength. 
[0008] 

Another object of the invention is to provide such a water-decomposable 
fibrous sheet for various wiper applications, for example, for wiping the private parts of 
human bodies and for cleaning resin objects. 
[0009] 

Still another object is to provide such a water-decomposable fibrous sheet 
comfortably usable with no sticky feel. 
[0010] 

[Means for Solving the Problem] 

The aforementioned objects and the advantages according to the invention are 
accomplished by a water-decomposable fibrous sheet comprising water-dispersible 
fibers having a fiber length of at most 20 mm and a gel compound. Though having 
high strength at break both in dry and in wet, the water-decomposable fibrous sheet of 
the invention well decomposes in water when in wet. 

[0011] 

Preferably, the gel compound is formed from colloidal particulates and an 
electrolyte. More preferably, the colloidal particulates are colloidal silica. Still 
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preferably, the colloidal silica content of the sheet falls between 0.25 g and 25 g in 
terms of silicic acid anhydride, relative to 100 g of the fibers constituting the sheet. 
Still preferably, the sheet contains an aqueous solution infiltrated thereinto and the 
aqueous solution contains at least 0.2 % by mass of the electrolyte. 
[0012] 

Also preferably, the sheet further contains a binder for binding the fibers to 
each other. More preferably, the binder is at least one compound selected from a 
group consisting of alkyl celluloses, carboxymethyl cellulose, polyvinyl alcohol, 
modified polyvinyl alcohols, sodium polyacrylate, sodium alginate, polyethylene oxide, 
starch, and modified starches. 
[0013] 

In this case, preferably, the sheet is so constructed that a layer containing the 
binder and the colloidal silica is formed on the surface of a fibrous layer of the water- 
dispersible fibers. Also preferably, it is so constructed that a layer of the binder is 
formed on the surface of the fibrous layer of the water-dispersible fibers containing the 
colloidal silica. Also preferably, the sheet contains the colloidal silica and the binder 
in the fibrous layer of the water-dispersible fibers. 
[0014] 

Furthermore, in the aforementioned case, preferably, the fibrous layer is of a 
water-decomposable non-woven fabric having been subjected to water-jetting treatment. 
Also preferably, the fibrous layer is of a water-decomposable paper having been 
prepared in a paper-making process. 
[0015] 

Preferably, a weight of the fibers constituting the sheet falls from 30 to 80 

g/m 2 . 
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Also preferably, the sheet has a degree of decomposition in water of at most 
200 seconds measured in wet according to JIS P-4501, a strength at break in dry of at 
least 1400 g/25 mm, and a strength at break in wet of at least 150 g/25 mm, 
[0016] 

[Mode for Implementing the Invention] 

The water-decomposable fibrous sheet of the invention will be described in 
detail hereinunder. 
[0017] 

The water-dispersible fibers of the invention are meant to indicate fibers well 
dispersible in water. The dispersibility in water referred to herein has the same 
meaning as the decomposability in water, and is meant to indicate that the fibers 
constituting the sheet are decomposed and dispersed well in water when kept in contact 
with a large amount of water. 
[0018] 

The fibers constituting the sheet of the invention may be any of natural fibers 
and/or chemical fibers. The natural fibers include those from wood pulp such as soft 
wood pulp, hard wood pulp, etc.; and also those from Manila hemp, linter pulp, etc. 
The chemical fibers include regenerated fibers of rayon and fibrillated rayon; synthetic 
fibers of polypropylene, polyvinyl alcohol, polyester, polyacrylonitrile, etc. Among 
those, preferred are pulp and rayon, as being well dispersible in water. Further usable 
herein are biodegradable fibers of polylactic acid, polycaprolactone, aliphatic polyesters 
such as polybutylene succinate, polyvinyl alcohol, collagen, etc. Needless to say, any 
fibers other than those mentioned above are usable herein so far as they are dispersible 
in water. 
[0019] 
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The fiber length of the water-dispersible fibers is at most 20 ram for the 
decomposability in water of the fibrous sheet comprising the fibers. Preferably, it falls 
between 2 mm and 10 mm. The fiber length referred to herein indicates the mean fiber 
length of the fibers. In case where rayon is used for the water-dispersible fibers, its 
fineness preferably falls between 1.0 and 3.0 deniers (between 1.1 and 33 dtex). 
[0020] 

The gel compound for use in the invention is in the form of a gel When 
added to the fibrous sheet, it fulfills the function of increasing the sheet strength. The 
gel compound may be a gel of colloidal particulates including, for example, colloidal 
silica, colloidal alumina, colloidal zirconia, platinum colloid, iron hydroxide colloid, 
colloidal graphite, silver colloid, gold colloid, etc. Among those, preferred is colloidal 
silica as being highly safe to human bodies and inexpensive. Cblloidal silica is a 
colloid dispersion of ultra-fine particulates of silicic acid anhydride dispersed in water. 
Silicic acid anhydride may have a particle size of from 0.007 to 0.05 jim, for example. 
In general, colloidal silica contains from 20 to 40 % by mass of silicic acid anhydride. 
[0021] 

Colloidal silica is readily gelled with metal ions added thereto, especially with 
polyvalent metal ions. Gelation of colloidal silica is caused by electric instability 
thereof with an electrolyte added thereto. Therefore, as is the case with the salting-out 
reaction, the electrolyte concentration in the gel of colloidal silica is lowered when the 
gel is contacted with a large amount of water, and the bonding force of the gel is thereby 
lowered. Accordingly, colloidal silica existing in the fibrous sheet can increase the 
strength of the sheet with little influence on the decomposability of the sheet in water. 
[0022] 

In order to increase the strength of the fibrous sheet, the colloidal silica content 
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of the sheet is preferably at least 0.1 g in terms of silicic acid anhydride therein, per 1 
m 2 of the sheet. Also preferably, the colloidal silica content of the sheet falls between 
0.25 g and 25 g in terms of silicic acid anhydride therein, relative to 100 g of the fibers 
constituting the sheet. If the colloidal silica content is larger than the uppermost limit 
set froth above, the decomposability in water of the sheet will be low. 
[0023] 

For gelling colloidal silica, any electrolyte may be used. For example, the 
electrolyte for that purpose may be at least one compound selected from a group 
consisting of sodium sulfate, potassium sulfate, zinc sulfate, aluminium sulfate, alum, 
sodium chloride, calcium chloride, magnesium sulfate, zinc nitrate, potassium chloride, 
sodium carbonate, sodium hydrogencarbonate, ammonium carbonate, sodium citrate, 
sodium pyrrolidonecarboxylate, potassium citrate, sodium tartrate, potassium tartrate, 
sodium lactate, sodium succinate, sodium pantothenate, calcium lactate, and sodium 
laurylsulfate. 
[0024] 

The electrolyte is dissolved in water, and the resulting aqueous solution is 
infiltrated into the sheet. In this case, the electrolyte concentration necessary for 
gelling colloidal silica is at least 0.2 % by mass. This concentration may be lower than 
the electrolyte concentration in conventional water-decomposable fibrous sheets with a 
water-soluble binder therein, for making the binder undergo salting-out reaction or 
crosslinking reaction. 
[0025] 

From the fibers and the gel compound mentioned above, the fibrous sheet of 
the invention is formed. For example, fibers and a gelling compound are mixed, and 
formed into a sheet according to a paper-making process or through water-jetting 
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treatment. As the case may be, fibers are firstly formed into a fibrous layer according 
to a paper-making process or through water-jetting treatment, and a gelling compound is 
applied onto the fibrous layer to finish a sheet. For gelling the gelling compound, an 
aqueous solution of an electrolyte is infiltrated into the sheet. The water- 
decomposable fibrous sheet of the invention thus produced has a high wet strength, and, 
when brought into contact with a large amount of water, the bonding force of the gel 
therein is lowered, so that the sheet is readily decomposed in water. 
[0026] 

Preferably, the weight (Metsuke) of the fibers constituting the fibrous sheet of 
the invention falls between 30 and 80 g/m 2 . If its weight is smaller than the lowermost 
limit of the defined range, the sheet could not have the necessary strength for wiper 
applications. If, however, its weight is larger than the uppermost limit of the defined 
range, the sheet will be not flexible. In particular, in case where the sheet is used for 
wiping the private parts of human bodies or for cleaning easily scratching objects, its 
weight is more preferably from 40 to 60 g/m 2 , in view of the strength and the soft feel of 
the sheet. 
[0027] 

In order to further increase its wet strength, the water-decomposable fibrous 
sheet of the invention preferably contains a binder along with the gel compound. Any 
and every binder may be used in the sheet. For example, the binder is preferably at 
least one or more compound selected from a group consisting of alkyl celluloses, water- 
soluble, water-swellable, or water-insoluble carboxymethyl cellulose, polyvinyl alcohol, 
modified polyvinyl alcohols, sodium polyacrylate, sodium alginate, polyethylene oxide, 
starch, and modified starches. 
[0028] 
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Alkyl celluloses referred to herein are cellulose derivatives prepared by 
substituting the hydroxyl groups in the glucose ring units of cellulose with alkyl groups. 
They may include, for example, methyl cellulose, ethyl cellulose, benzyl cellulose, etc. 
Among those, especially preferred is methyl cellulose as being more effective for 
enhancing the decomposability in water of the sheet and for increasing the strength 
thereof. On the other hand, modified polyvinyl alcohols are vinyl alcohol-based 
polymers containing a predetermined amount of sulfonic acid groups or carboxyl 
groups. 
[0029] 

The amount of the binder to be added (or the coating amount) to the sheet is 
preferably from 0.5 g to 20 g relative to 100 g of the mass of the fibers constituting the 
sheet. If the amount thereof is smaller than the lowermost limit of the defined range, 
the wet strength of the fibrous sheet will be low. However, if the amount is larger than 
the uppermost limit of the defined range, the fibrous sheet will be sticky and hard, 
thereby losing a soft feel in use. If so, in addition, the decomposability in water of the 
sheet will be poor. 
[0030] 

Some concrete examples of producing the water-decomposable fibrous sheet of 
7 the invention that contains water-dispersible fibers, a gel compound and a binder are 

mentioned below. 

(1) Water-dispersible fibers are made into water-decomposable paper 
according to a paper-making process; or a web made of water-dispersible fibers is 
subjected to water-jetting treatment to give a water-decomposable non-woven fabric, 
A binder and a gelling compound are applied onto the water-decomposable paper or the 
water-decomposable non-woven fabric. Next, an aqueous solution of an electrolyte is 
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infiltrated into the resulting sheet. Namely, the thus-produced fibrous sheet is so 
constituted that a layer containing a binder and a gel compound is formed on the surface 
of the layer of water-dispersible fibers. 

(2) Water-dispersible fibers and a gelling compound are mixed and made into 
water-decomposable paper according to a paper-making process; or a web made of a 
mixture of water-dispersible fibers and a gelling compound is subjected to water-jetting 
treatment to give a water-decomposable non-woven fabric. A binder is applied onto 
the water-decomposable paper or the water-decomposable non-woven fabric through a 
silk screen or the like, for example. Next, an aqueous solution of an electrolyte is 
infiltrated into the resulting sheet. Accordingly, the thus-produced fibrous sheet is so 
constituted that a binder layer is formed on the surface of the fibrous layer comprising 
water-dispersible fibers and containing a gel compound. 

(3) Water-dispersible fibers, a gelling compound and a binder are mixed and 
made into water-decomposable paper according to a paper-making process; or a web 
made of a mixture of water-dispersible fibers, a gelling compound and a binder is 
subjected to water-jetting treatment to give a water-decomposable non-woven fabric. 
Next, an aqueous solution of an electrolyte is infiltrated into the resulting sheet. 
Accordingly, the fibrous layer of the thus-produced sheet contains a gel compound and 
a binder. 

[0031] 

The water-jetting treatment will be described in detail. The fibrous web 
formed in the manner as above is put on a continuously moving, meshed conveyor belt, 
and exposed to high-pressure water-jetting streams to such a degree that the streams 
applied thereto could pass through from a top surface to a back surface of the fibrous 
web. Through the water-jetting treatment, the properties of the resulting non-woven 
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fabric are changed, depending on the weight of the fibrous web to be processed, the 
pore diameter of the jetting nozzles to be used, the number of the pores of the jetting 
nozzles, the speed at which the fibrous web is processed with the water-jetting streams 
(processing speed) or the like. For example, when the work load to be derived from 
the following formula: 

Work load (kW/m 2 ) 

= {1.63 x jetting pressure (kg/cm) x jetting flow rate (m 3 /min)} -r processing 
speed (m/min), 

is from 0.04 to 0.5 (kW/m 2 ) in one treatment for one surface of the fibrous web, it is 
desirable that the water-jetting treatment is effected about 1 to 6 times to obtain a 
favorable non-woven fabric. However, in case where the processing conditions are 
changed variously, favorable non-woven fabrics could be obtained even though the 
work load does not fall within the preferred range set forth above. 
[0032] 

The fibrous sheet of the invention that comprises such a water-decomposable 
non-woven fabric having been subjected to water-jetting treatment is bulky and soft, 
thereby being favorable to wiper applications. For example, the thickness of the 
fibrous sheet having been subjected to water-jetting treatment is preferably at least 0.4 
mm. 
[0033] 

The fibrous sheet of the invention is suitable for wiper applications both in dry 
and in wet condition. For wiper applications, however, it is desirable that the fibrous 
sheet has a dry strength at break of at least 1400 g/25 mm, and a wet strength at break of 
at least 150 g/25 mm. Also preferably, the decomposability in water of the fibrous 
sheet, measured in wet according to JIS P-4501, is at most 300 seconds, in order that the 
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sheet ensures the strength as above and can be readily decomposed in water, when 
disposed of in toilets and others and when brought into contact with a large amount of 
water therein. More preferably, the decomposability in water of the fibrous sheet is at 
most 200 seconds, even more preferably at most 100 seconds. However, so far as its 
decomposability in water is at most 250 seconds or so, the sheet can be well disposed of 
in flush toilets with no problem. 
[0034] 

In case where the fibrous sheet of the invention contains an alkyl cellulose 
serving as a binder, it may contain some additional compounds for further increasing 
the wet strength of the fibrous sheet. For example, the fibrous sheet may additionally 
contain a copolymer of a copolymerizable acid anhydride compound such as 
(meth)acrylic acid-maleic acid resin, (meth)acrylic acid-fumaric acid resin or the like, 
with a compound copolymerizable with the acid anhydride compound. Preferably, the 
copolymer is saponified with sodium hydroxide or the like to have a partially saponified 
sodium carboxylate moiety. Also preferably, the fibrous sheet may contain an amino 
acid derivative such as trimethylglycine, etc. 
[0035] 

In addition, the fibrous sheet of the invention may contain any other 
compounds not interfering with the effect of the invention. For example, it may 
contain any of surfactants, bactericides, preservatives, deodorants, moisturizers, 
alcohols, etc. It may also contain an organic solvent for enhancing the wiping 
capability of the sheet. In this case, however, it is desirable that the organic solvent in 
the sheet does not have any negative influences on the skin and plastic objects. The 
organic solvent may include monoalcohols such as ethanol, isopropyl alcohol, etc.; 
polyalcohols such as propylene glycol, polyethylene glycol, poropylene glycol 
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monomethyl ether, etc. 
[0036] 

The water-decomposable fibrous sheet of the invention can be used as wet 
tissue for wiping the skin of human bodies including the private parts thereof, and for 
cleaning toilets and thereabouts. 
[0037] 

If desired, water and optionally any other compounds such as those mentioned 
above may be infiltrated into the water-decomposable fibrous sheet of the invention, 
before the sheet is packaged. In case where the sheet is wetted and packaged for 
public sale, it shall be airtightly packaged and put on the market so that it is not 
spontaneously dried. On the other hand, the sheet may be marketed in dry. The users 
may wet it with water and optionally any other compounds such as those mentioned 
above, before use. The dry fibrous sheet which shall be used still in dry is prepared by 
adding colloidal silica and an electrolyte, then gelling the colloidal silica with the 
electrolyte in the sheet, and finally drying the sheet. 
[0038] 

[EXAMPLES] 

The invention will be described hereinafter in more detail with reference to the 
following Examples, which, however, are not intended to restrict the scope of the 
invention. 
[Example A] 

Raw fibers of bleached soft-wood kraft pulp (NBKP, a degree of beating in 
Canadian Standard Freeness Test (CSF) = 550 cc) and rayon (fiber length 5 mm, 1.7 
dtex) were mixed and formed into a fibrous web, which was then subjected to water- 
jetting treatment to be a water-decomposable non-woven fabric. In this case, the blend 
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ratio of NBKP to rayon was 50:50 % by mass. Regarding the condition for the water- 
jetting treatment, the nozzle diameter was 95 fxm, the nozzle pitch was 0.7 mm, and the 
work load was 0.17514 KW/m 2 . 
[0039] 

A mixture of colloidal silica (Snowtex S (trade name) manufactured by Nissan 
Chemical, having a silicic acid anhydride content of from 30 to 31 % by mass and 
having a particle size of from 7 to 9 nm) and methyl cellulose serving as a binder was 
applied onto the surface of the resulting, water-decomposable non-woven fabric, and 
dried thereon. Next, a liquid chemical was infiltrated into the fabric to prepare a 
water-decomposable fibrous sheet of the invention, in which the amount of the liquid 
chemical was 250 % by mass relative to the mass of the sheet. To each sample of this 
Example, the amount of colloidal silica to be added is indicated in terms of the amount 
of silicic acid anhydride therein. The amount of colloidal silica varies in each sample. 
The liquid chemical applied to the sheet is an aqueous solution containing 2% by mass 
of sodium sulfate, 4 % by mass of trimethylglycine, and 10 % by mass of propylene 
glycol. The decomposability in water of each sample in wet and the wet strength 
thereof were measured. The details are as follows: 
[0040] 

(Decomposability in Water) The test for the decomposability in water of each sample 
was based on the test of JIS P-4501 indicating the degree of degradability of toilet paper. 
Precisely, the sample to be tested was cut into pieces each having a length of 10 cm and 
a width of 10 cm, and one piece was put into a beaker filled with 300 ml of ion- 
exchanged water, and stirred therein with a rotor. The revolution speed of the rotor 
was 600 rpm. The condition of the test piece being dispersed in water was 
macroscopically observed at predetermined time intervals, and the time until the test 
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piece was finely dispersed was measured (see the following Table - in terms of 
seconds). 
[0041] 

(Wet Strength) The dry or wet strength of each sample was measured as follows. 
The sample to be tested was cut into pieces each having a width of 25 mm and a length 
of 150 mm, and the pieces were tested both in the longitudinal direction (MD: Machine 
Direction) and in the transverse direction (CD: Cross Direction), by use of a Tensilon 
tester, of which the chuck distance was 100 mm and the stress rate was 100 mm/min. 
From the data obtained, the strength of the sample was calculated according to the 
following formula: 

Wet Strength = /(strength (gf) at break in MD x strength (gf) at break in CD) 
The value thus obtained indicates the wet strength of the sample tested (see the 
following Table - in terms of g/25 mm). 
[0042] 

With comparative Examples, fibrous sheets not containing colloidal silica were 
prepared in the same manner as in Examples, and their decomposability in water and 
wet strength were measured also in the same manner as herein. The test results 
obtained are given in Table 1. 
[0043] 
[Table 1] 
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[0044] 
[Example B] 

Water-decomposable fibrous sheets were prepared in the same manner as in 
Example A. It should be noted that the type of the electrolyte in the liquid chemical 
to be infiltrated into these sheets was varied in each example. The fibrous sheets thus 
obtained herein were tested in the same manner as in Example A for the 
decomposability in water and the wet strength. 
[0045] 

With comparative Examples, fibrous sheets not containing colloidal silica 
were prepared in the same manner as in Examples, and their decomposability in water 
and wet strength were measured also in the same manner as herein. The test results 
obtained are given in Table 2. 

[0046] 
[Table 2] 
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[0047] 
[Example C] 

Water-decomposable fibrous sheets were prepared in the same manner as in 
Example A. In this case, however, the pH and the particle size of colloidal silica 
added to these sheets were varied. Hie fibrous sheets thus obtained herein were tested 
in the same manner as in Example A for the decomposability in water and the wet 
strength. The test results obtained are given in Table 3. 
[0048] 
[Table 3] 
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[0049] 

[EFFECT OF THE INVENTION] 

The fibrous sheet of the invention is well decomposable in water and has good 
dry strength and wet strength. 
[0050] 

Being different from the conventional water-decomposable fibrous sheets, the 
fibrous sheet of the invention requires neither a large amount of an electrolyte for 
salting out a binder nor a large amount of an organic solvent. Accordingly, the fibrous 
sheet of the invention has many applications for wiping the private parts of human 
bodies and for cleaning resin objects or the like. 
[0051] 

Also different from the conventional water-decomposable fibrous sheets, the 
fibrous sheet of the invention has high wet strength even though the amount of the 
binder to be added thereto is reduced. Accordingly, the fibrous sheet of the invention 
is not sticky and can be used comfortably. 



[Name of Document] ABSTRACT 
[Abstract] 

[Problem] Typically, there has been no water-decomposable fibrous sheet having 
well-balanced properties of wet strength and decomposability in water that are 
contradictory to each other. 

[Solution] Provided is a water-decomposable fibrous sheet that comprises water- 
dispersible fibers having a fiber length of at most 20 mm and contains a gel compound. 
Being different from conventional fibrous sheets, the sheet well decomposes in water 
and has good dry strength and wet strength even though not containing an electrolyte of 
high concentration. Therefore, the sheet has many . applications for wipers. In 
addition, as being not sticky, it can be used comfortably. 
[Selected Drawing] None 



